Abstract: As many usability evaluation studies have been conducted in fields of daily-use products, little attention are put on special devices like microscope, surveymeter or other instruments. This paper attempt to establish a system of usability evaluation of microscope through FAHP methods. The usability evaluation indexes of the microscope are classified into software simulation and usability test. The evaluation indexes include efficiency, effectiveness and user satisfaction in the evaluation system. This paper describes an evaluation system and a quantitative method evaluating the usability of microscope visually and effectively.
Introduction
With the development of economic society and the increasement of people's needs, users are focusing on not only the material comfort but also the mental experience of products. So the usability of the product is particularly important. The objective of this research is to explore a measurement method to make the subjective of user experience quantified to evaluate results objectively. What's more, the significance of this research is to provide decision and special suggestion for enterprise and productivity in design and evaluation of products, especially like the microscopes which belong to high-precision products.
In the field of usability assessment of product, Lindsey N. Clark [1] and his partners study a heuristic method to evaluate an emergency department information system prototype. Deepak Gupta [2] and his partners find that the multistage fuzzy system can make the usability determination more effective. Professor W.B.Lee [3] and his partners demonstrate that furry analytic hierarchy process approach in modular product design can solve many product design problems. Similarly, Yongfeng Li [4] shows that a product usability evaluation method based on fuzzy analytic hierarchy process.
In view of the above situation of usability evaluation studied, this paper is to build an objective and comprehensive assessment system of microscope to evaluate the user experience through building a comprehensive fuzzy assessment model to quantify the results the overall grade. The key factor in extracting usability metrics is the operational experience of the target user. There have 15 indicators through the data analysis, to extract the average first six indicators do reference for interface efficiency, comfort, long-term memory, learning costs, layout reasonable and beautiful.
The Building of Evaluation System for Usability
Based on Seffah's usability evaluation system, this paper presents a usability evaluation system for instrument products. The system is divided into four levels, including the dimension layer, the criterion layer, the index layer and the data layer. Will evaluation indexes at all levels coding, coding for 1 class Ai (I = 1, 2, 3... n), 2 levels of encoding for Bi (I = 1, 2, 3... n), tier 3 coding for Ci (I = 1, 2, 3... n), as shown in figure 1 to instrument product usability evaluation system. 
Measures of comfort indicators
The RULA method, which is based on Mc Atamney, evaluates the comfort of the operator. According to the RULA simulation, the simulation operator's operation and operating space of the three schemes are shown in figure 2. a b c Fig. 2 Simulation of the three program The experiment concluded that plan A had the highest score, indicating that the position of plan A was the most comfortable. In Plan A, virtual people left wrist appeared uncomfortable phenomenon, but in right one, which does not appear the phenomenon of uncomfortable. Plan A right arm wrist comfort index is higher.
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Plan B left arm and forearm and hand joint the whole arm appeared obviously not comfortable, although the sitting position is better than plan A, but the long-time operation will be A faster than the methods fatigue, therefore, plan B is not better than A.
Plan C main problems existing in the space for the operation of the eyepiece is unreasonable, virtual people can only be got up and was kneeling posture, leg, knee, ankle under more pressure, long time debugging instrument can quickly lead to fatigue, so this plan comfortable score is relatively low. Arrange the comfort index score for A, B, and C, as shown in table 2. 
Measures of layout rationality indicators
According to the simulation, the operator's operating distance between the two devices is output, as shown in figure 3 , and data is shown in table 3. a b c Fig. 3 Simulation of the three operating distances When the operator switches between devices, the length of the moving distance affects the efficiency of the operation, and frequent switching can cause fatigue to the operator. As a result, the shorter the distance, the less likely it will be, the less fatigue will be, and the operational efficiency will be improved. 
Measures of Interface evaluation indicators
The task performed is shown in the table 4. To experiment the objectivity and accuracy, choosing 12 exposed to complex software but not to use the microscope of the participants, each group a total of three groups of four, and experiment to obtain the data. Confirm the parameters and click the Scan button
In the learning cost test, the average learning time for program B is 84.6 s, which is the easiest part of the solution. The average operating time of program B is 24.6 s, the highest efficiency in the experimental data of interface operation efficiency. The long-term memory test data found that the completion rate, the number of errors and the efficiency of program B were the best.
Each time the usability test was completed, the participants are given a beauty questionnaire, and the satisfaction data obtained are shown in table 5. 
At last, fraction vector of user experience is dealt by defuzzification and user experience of three program is ordered in accordance with triangular fuzzy ordering rule, as shown in Table6. 
Conclusions
On the basis of FAHP theory, the study describes appearance perception, interface perception and user satisfaction as evaluation. Thus, the evaluation system of user experience can be established.
Proper measurements are chosen to quantify in accordance with various characteristics of every index through building usability assessment system. The integrated scores can be achieved to assess the user experience of microscope. The paper probes the establishment of evaluation system on usability and quantitative methods in line with the example of microscope. It is also applicable for the quantitative methods and evaluation system of other instrument and equipment.
